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FO R EW Ora 


THIS SERIES OF REPORTS is based in the main on collections of specimens and data 
made at the Auckland and Campbell Islands in the years 1941-45. Early in 
1941, Coast-watching stations were established at Port Ross, Carnley Harbour, and 
Perseverance Harbour, and the personnel of from three to five men at each were 
relieved only once a year. Standing instructions issued by Navy Office included a 
recommendation that the men should, in addition to service routine, record general 
observations on natural phenomena. In making a selection of suitable volunteers, 
the Aerodromes Branch of the Works Department was able from 1942 to post at 
each station at least one man with some professional qualifications in geology or 
biology.. The names of most of them are given below in the list of committee 
members, but the collections were enriched by the work of many others who made 
no claim to professional status as naturalists. 


In 1944, coast-watching was abandoned and the Auckland Islands stations closed, 
but in that year special opportunities were given for visits to the Snares and 
Disappointment Island. The Campbell Island station was continued for routine 
meteorological reporting and ionosphere research, but, except for the inclusion of 
a report on Aurorae as number one of this series, all results of this work are pub- 
lished elsewhere. Biological and geological material collected after 1945 has not 
generally been included, and these reports may be regarded as covering the work 
of the “Cape Expedition” which was the war-time code name for parties in the 
field between 1941 and 1945. 


Arrangements for the writing of reports and for publication have been dealt with 
by a committee consisting of Dr. H. H. Allan (Chairman), Dr. J. Marwick, the 
Directors of Auckland, Dominion, Canterbury, and Otago Museums, and the 
following field collectors: C. A. Fleming, J. H. Sorensen, W. H. Dawbin, E. G. 
Turbott, and R. W. Balham. The Committee is indebted to authors who have 
undertaken to prepare reports, and to Mr. F. R. Callaghan, Secretary of the 
Department of Scientific and Industrial Research, and to his editorial staff, for 
arrangements for publication. 


R. A. Fara, 


Hon. Secretary, Cape Expedition 
Reports Committee. 
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Diomedea epomophora epomophora (Lesson) 


Cela een Mal Ber bals Sd A SND 


By J. H. SORENSEN 


(Paper received toth October, 1946) 


LirtLe opportunity occurred for study of the royal albatross over a lengthy period 
until Richdale (1939; 1942) observed a mated pair rear a chick at Otago Heads, 
on the New Zealand mainland. Richdale’s results (1939) are a valuable contribution 
to our knowledge of the species. The Campbell Island race of royal albatross is 
slightly different from the Otago one and belongs to the typical subspecies 
epomophora, while the Otago birds, according to Falla (1938) belong to the sub- 
species sanford1. 

During the recent war period, the writer was coast-watching on Campbell Island 
in 1942 and 1943, again in 1945 and, after the cessation of hostilities, in charge of 
a party carrying out meteorological observations, ionospheric recording and other 
scientific work, in part in 1946. The royal albatross was selected for special study, 
the results being summarised in the following pages. 

Richdale has drawn attention to the doubts, expressed even as late as 1929 by 
L. H. Matthews, that the royal and wandering albatrosses were separate species. 
Murphy (1936) has cleared up the matter, and the following results should remove 
any further doubt. This paper, in conjunction with that of Richdale, will give 
most of the details of the life-history of the royal albatross. A serious handicap 
to earlier workers has been the short length of stay possible on the subantarctic 
islands. Had lengthy visits been made, the life-history of the subspecies epomorpha 
would undoubtedly have been recorded earlier. 

The specific name of epomophora appears to be rather ill-founded, but the writer 
leaves the matter of its retention (or the replacement by Buller’s regia) to the 
systematist who will deal with the nomenclature of the Sub-antarctic birds. 


HABITAT 


Campbell Island, some 42 square miles in area, lies in Latitude 52 degrees 
30 minutes South and Longitude 169 degrees East. It has long been known as 
the home of large white albatrosses. The wandering albatross (Diomedca exulans) 
was listed in 1840 when the Erebus and Terror, under Ross, called at the island, 
but this is almost éertainly a case of misidentification of the royal albatross. Sub- 
sequent visitors failed to record D. exulans until 1937 when, the writer is informed 
by Dr. R. A. Falla, a specimen was found ashore near Davis Point by a party from 
the R.R.S. Discovery IJ and is now in the British Museum. Dr. Falla further 
informs the writer that there are references in Otago papers about 1923 indicating 
that shepherds then resident at Campbell Island were familiar with two forms 
of large albatross, one of which was rare. The wandering albatross was later 
re-discovered breeding in small numbers by the coast-watching party in 1944. 

The wandering albatross is not present on Campbell Island in large numbers, 
only a few mated pairs breeding each year near Moubray Hill at the entrance 
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to Perseverance Harbour. The royal albatross, on the other hand, is present in 
thousands and no suitable area below a certain altitude is without its nesting birds. 

True trees are non-existent and Suttonia divaricata, Dracophyllum longifolium 
and the endemic Dracophyllum scoparium are only shrubs, although in sheltered 
gullies the two latter plants reach fifteen feet in height. These shrubs do not grow 
above about 400 feet altitude. Above that elevation, the common tussock grass 
(Poa litorosa) is abundant and dense. Here the royal albatrosses make their nests 
on any flat or gently sloping areas. Nests are not usually situated below 400 to 
500 feet altitude, but are thus situated in a few localities such as near Monument 
Harbour and on the seaward ridge connecting Mounts Dumas and Paris. 

Many large areas are suitable for royal albatrosses to nest and the writer has 
estimated that on the area of about three square miles on the Faye Ridge and 
its junction with the Fizeau Ridge there is annually an average of two mated 
pairs to the acre. This gives 7,680 birds on this area alone. It is the most densely 
populated area on the island, but there cannot be less than 5,000 mated pairs nesting 
on Campbell Island each year. Some favoured places have as many as ten nests 
to the acre, whilst others have few or none. The estimation of the population 
on the Faye Ridge was made in early December, 1942. In October, 1943, whilst 
ringing chicks before they flew, another count was taken on the outskirts of this 
region. In an area of rather less than half a square mile, one hundred chicks were 
r.nged. There was a much denser concentration of chicks within the area of three 
square miles counted in 1942. 

If the conservative figure of 5,000 mated pairs nesting annually on Campbell 
Island is taken, and allowance made of ten per cent. loss for infertile eggs and 
eggs meeting with mishaps before hatching, and fifty per cent. for chick mortality 
during hatching and the first week thereafter, it leaves the figure of 2,250 chicks 
reaching the juvenile stage. Since some chicks perish during the year and a few 
on the first flight, it seems reasonable to state that at least 2,000 chicks leave the 
island each year. 


M O R®iP ANE LAY: 


Sheep were liberated on Campbell Island between 1880 and 1890 according to 
Thomson (1921, 1922), and in 1896 the island was taken up as a sheep run. 
Fortunately, goats liberated in 1883 and 1890, and pigs and rabbits on these or 
other dates, failed to survive for any length of time. Sheep do not seriously inter- 
fere with royal albatrosses, although they do with the mollymawks (Thallasarche 
melanophrys and T. chrysostoma). The sheep have, of course, seriously depleted 
the native vegetation. There is no doubt that large areas of tussock country have 
been opened up by sheep and, perhaps, more ground has been made available 
for use by the birds in consequence. A little trouble is given to young albatrosses 
by sheep browsing close to nests, but no chicks have been seen forced out. If this 
should happen, the young birds would later regain the nest and not perish as 
do the young mollymawks. 

There does not seem to be a heavy mortality rate among royal albatrosses over 
land, comparatively few birds being found dead about the island. A few birds 
crash during high winds, but it is most noticeable that only a small number 
are over land when wind force is six or seven on the Beaufort scale. 

On the roth July, 1943, an adult male was seen flying over a nesting area 
with every appearance of making “heavy going” whilst going eastward with the 
wind. On turning into the wind its flight became still more uneven; it lost height 
rapidly, finally crashing heavily into the hillside. Examination showed the bird 
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to be still alive, but obviously stunned and with a broken right humerus. It died 
shortly afterwards. The wind force was only six on the Beaufort scale with gusts 
to force eight and from the north-west. : 

A small number of birds have been found with broken wing-bones. Presumably 
they met with similar accidents to the one described. Post-mortem examination 
of such birds found freshly dead did not reveal any organic defects and it could 
only be concluded that death was by misadventure in high winds. 

-A single pathological condition among royal albatrosses has been noted. A 
sternum collected from a skeleton showed dense bony growth over a supposed 
injury. Dr. C. C. Anderson, Radiologist, to whom the sternum was submitted 
for examination, reports as follows: 

“At some time, considerably antedating its demise, the bird sustained a fracture 


(From radiograph by Dr. C. C. Anderson.) 


by Dr. C. C. Ande.son.) 


Fig. 2—(a) Pathological condition of sternum of Royal Albatross. (From radiograph 
(b) Lateral view of sternum. 


involving the right antero-lateral aspect of the sternum, a fragment 8 by 2 cm. of 
the anterior end having been detached and driven caudally and dorsally. The 
greatest displacement has occurred medialy where the carina joins the lateral 
expansion of the bone, the fracture extending into and involving the sterno-coracoid 
joint. The groove below this joint is filled with an extensive deposit of callus which 
extends right across to the lateral aspect of the bone. Ventrally, a thin triangular 
sheet of callus extends over the lateral expansion to the base of the carina, the 
anterior 6 cm. of which shows scattered areas of callus or periosteal thickening. 
On the dorsal aspect of the sternum there is a thin, somewhat scattered sheet of 
callus extending laterally for 5 cm. on either side of the midline. 

“Tt is interesting to note that the overall dimensions of the bone have not 
been altered to any extent. 

“ The radiographs of this specimen (Fig. 2 a and b) are interesting in that they 
show a complete restoration of the normal bone trabeculation, which extends 
unbrokenly through the callus and detached bone fragments. 

“The inference to be drawn from these findings is that the bird not only 
survived a major accident involving its breastbone and the right sterno-coracoid 
joint with consequent very extensive periosteal elevation—through haemorrhage 
and injury—and irritation; but made such a complete recovery that it was able 
to live a normal existence for the very many months that it would take to effect 
such a complete restoration of normal bone trabeculation which is normally brought 
about by the strains and stresses of normal function.” 

A number of juvenile birds were rescued from gullies and patches of scrub 
where they had landed whilst making their first flight from the nest. Undoubtedly 
such “ forced landings” would end in death, these huge birds being quite unable 
to take off from such situations. The heaviest mortality amongst the albatrosses 
seems to occur just after hatching. Observations at nesting colonies show that 
approximately fifty per cent. of the total chicks succumb during the first week after 
hatching. Skua gulls (Catharacta antarctica) are about the albatross colonies at 
this time and seize any opportunity to take a chick should it be left unguarded 
for even a minute. During the change-over of sitting birds, chicks are often 
unguarded for a brief period. Some eggs are, of course, infertile, and a few are 
broken by the parents themselves—this latter rarely. 

A few newly hatched chicks are crushed by over-zealous or clumsy parents 
and a few die inside the egg without being able to break out. Should they survive 
the first week after hatching, the majority of the chicks attain flight. Only a few 
succumb between the end of the guard period and the flight from the nest. 


UNUSUAL BEHAVIOUR 

With the possible exception of the displays termed “gams” (a word originating 
in the old whaling days meaning a talk together between various parties), the 
examples are usually performed by isolated individuals and so not to be classed 
as habits pertaining to the whole species, such as courtship and nest construction. 

On the 18th February, 1943, the change-over at Nest 13 of that year was most 
interesting. The male bird landed whilst the sitting female was being ringed and 
appeared to be very excited. At the completion of the ringing a minute or so later, 
he came in close to the female, squatted on his thighs, and industriously plucked 
tussock and herbage, passing the material gathered to the rear on both sides. This 
material was not placed even near the nest and seemed to be taken under the 
stress of emotion, stimulated partly by the presence of the sitting mate and partly 
by the hatching chick which could be heard peeping inside the shell. Both birds 
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erings of two or more birds which 
on. The majority of such birds are 
juveniles, although an adult may be present, and, if so, usually dominates the 
proceedings. The adult is probably an unmated one, whilst the juveniles, no doubt, 
are improving their technique for the day when they will be courting in earnest. 
At these “gams” the birds all give the neighing calls usual to courtship. The beak 
is stretched skywards and the wings outstretched. A variation of this is for the 
demonstrating bird to half stretch the wings and throw the head rapidly from 
side to side, making, at the same time, a loud vibratory call. 

Usually only one bird at a time demonstrates, the others, gathered more or 
less in a circle, seeming to admire the efforts of the performer. No regular turn 
is taken, the birds just demonstrating as emotion moves them. It is rare, however, 
for more than one bird to act at the same time. Occasionally, a bird or birds will 
try and seize either the performing bird, or another nearby, by the tail, an action 
deeply resented by the recipient. Although “gams” are mostly of a friendly nature, 
it has been noted on occasion that the performing bird, in this case always an 
adult, will suddenly stop and viciously chase the nearest bird out of the group. 

“Gams” are usually composed of from three to seven birds. Occasionally the 
number rises to twelve. Although it appears in many cases that such demonstrations 
are conducted by an adult in an endeavour to train juveniles in the ways of 
courtship, there is really no evidence to support such an assumption. The similarity 
in plumage of juvenile male and female birds, and the rapid movements of all 
birds hindering efforts at sight-sexing, make it difficult for a reasonable explanation 
to be given. Almost invariably the adult bird is a male; a few doubtful cases of 
adult females being present were recorded. 

Conducted as they are after the breeding birds have commenced incubation, 
and continuing even as late as April and May, it can only be concluded that the 
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original definition of courtship out-of-season by juvenile birds, with an odd unmated 
adult, usually a male which joins in or even dominates proceedings, is the logical 
explanation of “gams”. 

The eating of peaty soil by sitting birds and well-grown chicks is peculiar. 
For some time the writer considered that chicks pecking at peat were merely 
adding to or improving the nest. Later, however, by careful watching, a number 
of chicks were noted deliberately swallowing the soil. One sitting adult was noted 
doing the same thing. 

A juvenile bird rescued from a patch of scrub into which it had fallen from 
the first flight from the nest was liberated at the head of a small cove. It took 
to the water immediately, swilled water in the beak, flapped the wings and paddled 
in the shallow water before making out for deeper parts. Whilst in the shallow 
water the bird picked up a number of small pebbles which were swallowed. Some 
sea water also appeared to be swallowed. 


WALKING AND FLIGHT 

Walking by royal albatrosses has been differently described by at least two 
writers. Oliver (1930) states that D. e. epomophora walks with the head stretched 
well forward in a horizontal position and the wings partly folded and held well up. 
Richdale states that D. e. sanfordi at Otago Heads walks with the head swaying 
from side to side at each step and not thrust forward horizontally but held practically 
erect. Furthermore, the birds moved confidently and surely and were not easily 
overbalanced, actually walking at top speed and without accident for thirty yards. 

Observations at Campbell Island show that royal albatrosses walk in both the 
ways described, but that much depends on the nature of the country and the 
velocity of the wind. In flat calm or light winds the birds progress in an erect 
manner if the country is not heavily clothed with tall tussock. Should there be 
any strong wind, then the neck is thrust forward and the wings partly raised. 
If the tussock is at all high, then the wings are invariably raised and, should the 
bird be going up a steep hill, the wings are used a good deal. 

Some nests on Campbell Island are situated on grassy slopes in the lee of steeper 
country. When winds are unfavourable the birds are often forced to climb the 
steeper slopes in order to take wing into the wind. Walks or climbs of up to 
300 yards are undertaken, the birds stopping to rest every ten to twenty yards. 
During steeper climbs the rests are even more frequent, and, when taking such 
rests, the birds squat by sinking back on the tarsi. 

Royal albatrosses take wing with ease when suitable winds blow. Bird’ on the 
top of high ridges or places facing directly into strong air currents simply open 
the wings and are lifted upwards. They then glide out against the strong wind. 
Flight can be obtained in light winds, but then the birds are forced to take a 
greater or lesser run according to the wind force and the slope of the country. 
Even in flat calms albatrosses can take off, but only on steep or sloping country. 
A correspondingly long run is required unless the country dips away steeply. 
Any birds noted ‘to have fallen during a take-off have usually been startled and 
attempted to take off with, instead of against the wind. Undoubtedly the birds 
require altitude, for here they obtain more wind currents and of higher velocity 
than on low country, wind being necessary for them to take wing with ease. 

With their huge wing-span, adapted more for gliding than flight, as generally 
meant by the latter term, the utilisation of strong air currénts enables the birds 
to take the air or to land with ease. They can take off in flat calm, but only in 
certain places, as after a lengthy run over even country’ or by taking off from a 
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steep face or cliff. When strong breezes blow, albatrosses take off with surprising 
ease. On ridges exposed to strong winds no preliminary run or wing beats are 
required, the wind simply lifting the birds clear of the ground, which they leave 
with speed and grace. The birds do not come about land during very high winds, 
seeming to prefer forces of three to five on the Beaufort scale. 

During flight, albatrosses do not move the wings unless light airs prevail. 
The usual progression is by gliding with an ease and grace that compels admiration, 
the most complicated manoeuvres being undertaken without a flap of the wing. 
At Davis Point, at the entrance to Perseverance Harbour, in the late afternoon, 
one can watch an almost endless procession of birds coming in from the sea at an 
altitude of only fifty feet. Birds returning to the sea usually fly out at an altitude 
of 500 to 1,000 feet. The flight of the incoming birds is not so easy and effortless 
in light airs as it is with those birds flying high in strong winds or at sea in 


Fig. 3—Sexual dimorphism in Diomedea epomophora. Female on nest. 


constant breezes. Close to land, and particularly at low altitudes, they are evidently 
handicapped. At Davis Point the birds can be seen constantly flexing and loosening 
the body muscles. At times the back is arched or straightened as wind eddies or 
puffs catch the bird. The whole flight under these conditions, although made with- 
out a wing-flap, seems to be a labour. Probably, too, such birds are returning heavy 
with food. 

To see albatross flight at its best the birds must be watched at sea when they 
follow or cruise around a ship with effortless grace. If there are not too many 
birds about, and one can follow an individual, one notes that it wheels, banks and 
turns in great circles without flapping a wing, rising high in the air steeply at 
times or dipping so close to the water as to touch a wing-tip on the surface or 
disappear in a wave trough. 

Chicks on the nest, adults sitting on the egg or young chick, and birds resting 
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ashore or on water, all spend a certain amount of time in sleep. The head is turned 
round alongside the body and the beak and part of the head thrust into the plumage 
between the body and the humeral flexure. A colony with a heavy concentration 
of chicks in full secondary down is a beautiful sight on a roughish day when 
most of the chicks are asleep. They look like immense powder-puffs dotted along 
the hillside. 

Sleep is very light, and at the slightest unusual sound chicks or adults will 
waken to face the intruder. The click of a camera shutter at a distance of eight 
feet is quite sufficient to waken a sleeping bird and, unless they are approached 
against the wind, the smell of tobacco smoke will cause the birds to sit up suddenly. 
The vibration of footsteps on the soft peaty ground also warns sleeping birds of 
one’s approach. Evidently the senses of hearing and smell are acute. 


SEXUAL, DIMORPHISM 


Richdale seems to have been unable to distinguish the sexes of D. e. sanfordi 
at sight and, indeed, the photographs illustrating his paper show the birds to be 
almost, if ‘not quite, identical in plumage. He did note a disparity in size, a 
character usually of doubtful value in sex determination. Superficially, juvenile 
birds and young females of D. e. epomophora on Campbell Island closely resemble 
D. e. sanfordi; but there could be no confusion between adult males of the two 
subspecies. The presence of areas of white plumage, principally on the humeral 
flexure, on the male, is most distinct and the sexes of mated pairs of D. e. epo- 
mophora can be told at a glance (Figs. 3, 4, 5). 

There is a decided difference in the size of males and females of the Campbell 
Island birds which is most apparent when a mated pair is seen together. The 
measurements in Table I are from a typical male and female from the island and 
also given are those from a juvenile male and female from the same locality. 


TasLce I—Weights and Measurements of Royal Albatrosses, Campbell Island 


(Measurements are in centimetres) 


Wing- | 
Weight | Length span Wing | Tail Tarsus Toe Beak 
Adult male 22.5 lb. | 127.0 326.0 73-5 | Dire WAFS 18.6 18.4 
Juv. male 29 |b. 123.0 325.0 72.0 20.5 507) 18.7 17.8 
Adult female 19 lb. I1T.0 303.0 69.3 20.0 ilies 16.5 16.8 


Juv. female 106.0 302.0 68.0 


The figures in Table I show that there is a definite difference in nearly all 
measurements between males and females. Weights of adults are reliable, but those 
of juveniles are not. The juvenile male in the table, for instance, was very fat and 
would lose much of its surplus before it attained flight. Nevertheless, male chicks 
were always found to reach higher weights than did females (Tables I and II). 

The difference in plumage between males and females of D. e. epomophora 
has been noted on previous occasions, but largely ignored, probably because of the 
lack of opportunity to study the species over a period, and partly, also, to the 
Jumping of the species by some writers with D. exulans. Marriner, quoted by Waite 
(1909), states: “In the female the dark colouration of the wing coverts is denser 
and more pronounced and the bird appears to be a little less in weight than 
the male. The latter has a thicker neck. These points were verified several times 
and appear to be definite sexual differences.” Other writers have dealt with plumage 
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differences, but, as these deal mainly with the question of the lumping or splitting 
of D. exulans and D. epomophora, they will not be treated here. 

When the writer first landed on Campbell Island in 1942 the guard period 
for chicks was just over and only individual adults or juveniles “gamming” were 
seen. In early July of that year, however, several pairs of adult birds were seen 
together and the plumage difference was most apparent. The journal entry of 
this is as follows: “ Noted two different plumages on adult birds, one bird with 
the major part of the wing feathered black and the other with the upper part 
(wings folded), with a good deal of white. Several pairs were seen and the lighter- 
winged bird seemed the larger. Next breeding season will tell if this is a sexual 
character or not.” 


Fig. 4—Adult female on nest and chick. Note signs of moult. 


Another journal entry in November of the same year deals again with the 
same subject: “ Noted particularly to-day the plumage difference in all mated pairs 
of birds. The males appear larger and have slightly longer beaks. The main differ- 
ence in the two sexes is in the feathers on the wings and shoulder coverts, the 
male having more white on the humeral flexure with smaller and more numerous 
brown markings. The same area on the female is almost uniformly black.” 

In January, 1943, some “gams” were closely watched and the conclusion reached 
that the great majority of birds in the groups were juveniles, because they had a 
dark wing pattern similar to that seen on young adult females. Often there were 
numbers of brownish-black markings or bars on the tail and rump (Fig. 8), a 
condition not noted on adult females. 

On 4th, October, 1943, one hundred and forty albatrosses were ringed, the 
majority of them juveniles about to leave the nest. An attempt was made to ring 
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the birds according to sex by using the presence or absence of brown feathers on 
the crown of the head as a sexual character. Males were ringed on the right leg 
and females on the left. The use of this “mottled crown” character was not entirely 
satisfactory, for a slight’ mottling occasionally occurred in chicks which were 
obviously males. It was always present in a marked degree on the females. In 
the borderline male cases those ringed as males were heavier than the typical females 


Fig. 5—Adult male about to cover chick after a change-over. 


and had a greater diameter of the tarsi. The difference in weight was noticeable 
when the chicks were handled, and the thicker tarsi evident when crimping the 
leg-rings. A further thirty birds were ringed the next day and again the “mottled- 
crown” theory tried. Only two borderline cases occurred. On these two birds only 
a single brown feather was present on one and three noted on the second. On the 
gth October, fifteen more birds were ringed, the majority being “white-crowns” or 
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males. A few doubtful cases were noted, but, as the crowns only showed odd brown 
feathers and the other characteristics were those of males, they were ringed as such. 

The presence of slightly mottled crowns was noted on a few breeding females, 
but never on breeding males. Visually, the heads of males appear larger and 
broader than those of females, but insufficient dead birds were found to obtain a 
series of crania to prove or disprove its constancy as a sexual character. 

The following descriptions of soft parts were drawn up from live birds on the 
island: 


Fig. 6—Chick in complete secondary down. 


Adult male: Eyes dark-brown, eyelids black. Beak pinkish-white, the hook 
yellowish-horn colour. Black streak on lower edge of upper mandible. Feet slatey- 
bluish-white, nails with blackish tips. 

Juvenile male:* Eyes dark-brown, eyelids black. Beak ivory-white, faintly suffused 
with pink, chiefly towards the base. Hook of the culmen slightly yellowish-horn. 
Lower edge of upper mandible with faint blackish streak. Feet bluish-white, slightly 
darker on the webs. 

Adult female: Eyes dark-brown, eyelids black. Beak pinkish-white, slightly 
bluish on the lower mandible. Lower edge of the upper mandible with a blackish 
streak. Feet pale bluish-grey, slightly darker on the webs. 

Juvenile female:* Eyes dark-brown, eyelids black. Beak pale bluish-white, faintly 
suffused with pink. Lower edge of upper mandible with faint blackish streak. 
Feet pale bluish-white. | 


* Both juveniles were still on nests but almost ready to leave... 
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COURTSHIP .AND NESTING 


During October of each year courtship proper, as opposed to “gam” demonstra- 
tions, begins on the island. During November, pairing off takes place and much 
courting activity among these birds and previously mated pairs is seen. Mated pairs 
are very devoted and attentive to one another. There is much mutual preening, 
nibbling of one another’s beaks, and what is best described as “chatter”. Then 
one bird will lift the head and rapidly sway it from side to side, giving at the 
same time a loud vibratory call. After this the beak is thrust skywards and a series 
of long neighing calls given. Usually the wings are held half-spread. 


Fig. 7—Chick at twenty-one weeks. 


On one occasion three birds were noted, two females and a male; the females 
were definitely unfriendly towards one another, one of them keeping close to the 
male and resenting the approach of the other. The male, meanwhile, kept up a 
demonstration of loud calls and “neck-stretching” with only very brief pauses. 
Finally the unwanted female took flight. The remaining pair kept up their bill- 
clappering, mutual preening and beak nibbling; the male continued to give the 
neighing calls. After many minutes of this kind of demonstration both would 
squat back on their tarsi only to rise after a brief spell to repeat the performance. 

Displays such as this, typical of courtship, are kept up tor hours on end, and, in 
late November, culminate in copulation which takes place several times in an after- 
noon. It is rather rare to see many birds about land in the forenoon. 
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On 2nd December, 1942, at which time many sitting birds had laid their egg, 
numbers of groups of birds were conducting what seemed to be mass courting 
ceremonies rather than “gams’’, for, although some were juveniles, others were 
obviously adults. The latter were taken to be unmated birds desirous of mating, 
whilst the younger ones were doubtless inspired by the season and examples set 
by their elders. One group of four adults was noted at this time, a female squatted 


Chick ready to depart at 36 weeks. 


Note barring on rump and back. 


Fig. 2—Complete juvenal plumage. 


on the ground with three vociferous males in attendance, clappering their beaks, 
wing-stretching, head-shaking, and giving the loud neighing calls, all acts of intense 
courtship. Undoubtedly they were three aspirants for the privilege of mating with 
the desired female, which appeared but little interested in the proceedings. The 
males, although noisy, seemed on the best of terms and nothing approaching a 
quarrel seemed likely to develop. The female would probably make known her 
choice of the suitors at the proper time. 
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It would appear that some at least of the late courting birds do mate and breed, 
the nest construction and egg-laying taking place a fortnight or so later than with 
the early breeders. Courtship and mating may be carried on to quite a late date, 
for the nest can be very quickly constructed. 

Although somewhat similar to the courtship of the wandering albatross as 
described by Matthews, the courtship of the royal albatrosses of Campbell Island 


Fig. 9—Adult feeding chick 29 weeks old. 


is a much simpler affair. It was unusual for both the birds of a mated pair of 
royal albatrosses to open the wings, stretch out the neck and give voice at the 
same time. 

Early in November, 1943, a visit was paid to the large nesting area at Mounts 
Faye and Fizeau. Hundreds of birds were there, some in pairs courting, others 
walking about, and many on roughly constructed nests. The majority of the latter 
were males, as were those walking about. It has been noted that the males often 
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arrive first and usually construct the first nest, although this nest is rarely used by 
the mate, another being constructed later for the final use. 

On the roth November, 1943, mated pairs of albatrosses were noted everywhere 
in the above locality and the first copulation of the season witnessed. Most pairs 
were easily alarmed at human approach and cover of the tussock had to be used. 
The whole afternoon was spent watching a few pairs of birds in about one acre 
of ground. The usual courtship activities were seen, but the birds did not seem 
to put the same vigour into the display as they had done earlier in the month. 
A bird on the ground, when joined by a mate from the air, however, grew very 
excited and both would give a good demonstration, copulation soon following. 
After much mutual preening, clappering of beaks and a little loud calling, the 
female would commence to wander, so that the watcher was hard pressed to keep 
up and still remain concealed in the tussock. Occasionally the female would stop 
on the top of a small hummock, only to wander off again. Copulation took place 
several times at intervals of approximately half an hour, always after a longer 
demonstration than usual. 

Mated pairs usually come back to the same locality to nest each breeding season, 
but on no occasion has the writer ever found them to occupy the nest used previ- 
ously. A new nest is always constructed. Breeding takes place every second year 
unless the egg or very young chick is lost. Further data concerning breeding and 
breeding localities will be found under a later section (p. 27) and from the 
accompanying plan (Fig. 10). 

Nest construction commences during November, but little real construction 
takes place in the early part of the season, the birds merely putting in the founda- 
tion. Most of the earlier, partly-formed nests are later abandoned for the permanent 
site. The beginnings of nests have little real form or shape and are little raised 
or built up. Usually they are only crater-shaped depressions in loose material scooped 
up by the sitting birds of both sexes. Any clearing away or upbuilding which later 
takes place gives the preliminary drainage so mecessary in wet, peaty country. 
The building bird leaves the nest if coarse material is required, but usually sufiicient 
material is at hand for it to reach whilst seated. 

Although the pressure exerted by the huge webbed feet plays a part in the 
formation of the basic structure of the nest, the beak is mainly used in nest 
construction. Straw, moss and other vegetation is hooked into place and wet peat 
or mud trowelled on with the sides of the mandibles. The pressure of the breast 
of a seated bird helps to mould the crater in the top of the nest when the bird 
rotates to gather more material and when pressing that gathered into shape. The 
peat-soiled breasts of sitting birds are a conspicuous feature in late November. 

By the end of November the majority of nests are occupied and a few eggs 
have been laid. The peak of egg-laying is not reached until the middle of the 
first week in December. Occupied nests at the end of November still have much 
work to be done to them. The main form is complete and all subsequent work 
is done by the sitting bird after incubation commences. 

The nest is erected in a circle of about six feet in diameter, the three-foot radius 
being the limit of the building bird’s reach whilst seated on the structure. The 
reaching out and digging of earthy material makes a decided moat around the 
nest. This is not a feature of all nests, for some on steep country naturally have 
little or no excavation on the low side. The bird sits in the shallow crater to which, 
most often, but not invariably, is added some dry tussock or grass. In consequence, 
some eggs remain clean until the chick is hatched, whilst others become soiled 
immediately they are laid. 
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Late-breeding birds were noted in the second week in December still building 
the initial structure, although by this time fully 80 per cent. of the albatrosses on 
the island have laid and commenced incubation. The later birds are still, in the 
third week of December, building up or adding to their nests. It would seem 
reasonable to infer that late-breeding birds are those nesting for the first time 
or else young birds. No definite evidence can be found as yet to support this 
assumption and, indeed, some late-breeding birds have been judged on plumage 
pattern to be old birds. 


EGGS AND INCUBATION 


Incubation is commenced as soon as the egg is laid. A sitting, broody bird 
without an egg nearly always leaves the nest at human approach, while a bird 
with an egg sits closely. Some birds rise up and show the egg, while others have 
to be gently raised to find if an egg is present. Not all birds resent being lifted 
to look for an egg, but most clapper the bill in warning at one’s approach. Others 
are definitely hostile to any attempt to touch them and can inflict a nasty wound 
with the large and powerful mandibles. Birds which become used to being handled 
are very quiet and can be lifted without the precaution of wearing a thick glove. 
Others seem to remain timid or hostile and can never be handled with impunity. 

Old sites show up from quite a distance by the vivid green of the surrounding 
tussock and other vegetation being fertilized by the excreta of incubating birds 
and later by the chicks. The presence of this lush growth leads to sheep foraging 
about the old nests and, in a lesser degree, about nests occupied by chicks in 
spring. 

When growing chicks are able to shuffle about they leave the nest to gather 
fresh tussock or fern to add to the interior. Prior to this, they endeavour to pluck 
material whilst on the nest and gather peat from the moat. At a later date the 
nest is often deserted altogether and a new edifice of their own construction occupied 
_ nearby. They may have as many as three of these new structures, although usually 
only one has any real form or is used extensively. Chicks which have been handled 
weekly for weighing and measuring, and so become used to being handled, accept 
straws offered to them and incorporate these in the nest structure with the usual 
sweeping motion to either side and the rear. A few chicks are blown out of the 
nest during heavy gales and, if unable to regain the old one, construct a simple 
nest. To this they add material until it is almost as good as the one previously 
occupied. 

Average measurements of nests on Campbell Island are: 30 inches across the 
base and 8 inches in height, the nesting cavity being 15 inches across and 44 inches 
deep. The sides taper and the rim is rounded. 

In 1942 laying commenced in the last week of November, and by the 
2nd December about 40 per cent. of the birds had commenced incubation. The 
peak seems to be, reached in the first week in December of each year. Even birds 
without an egg in this week are very broody. From data collected at the experimental 
colony in 1945 it appears that most, if not all, eggs are laid during the daytime. 
(See section “History of the Royal Albatross Colony,” p. 27.) 

Normally, only one egg is laid, but exceptions are known in both this species 
and the wandering albatross, when two eggs have been laid. Richdale, quoting a 
Mr. Ness, stated that two eggs appeared in one nest at Otago Heads, probably in 
1934. McCormick (1884), on Enderby Island, of the Auckland Islands, found a 
solitary nest with two eggs and also records that he found but one egg in all nests 


20 


examined on Campbell Island later in December of the same year. Fairchild, quoted 
by Buller (1891), stated that he saw two eggs in one nest of D. exulans on Auckland 
Island. 

According to Richdale, the Otago Heads birds lay between the oth and 18th 
of November. Filhol (1885) stated that in 1874, on Campbell Island, laying com- 
menced on November 25, but the peak was not reached until eight to ten days later. 
Fairchild’s date for the same island, quoted by Chapman (1891) is 5th December, 
although Buller (1891) quoted Fairchild as stating that laying on Campbell Island 
commenced at the end of December! Waite (1909), quoting Kirk, gave 25th 
November as the date on which the egg of a royal albatross was first seen on 
Campbell Island. McCormick saw eggs at Enderby Island on 30th November, 1840. 

In 1943, on Campbell Island, a large number of nests were inspected in one area 
on the 26th November. No eggs were found on this date. On 28th November, in 
the same locality, the majority of the nests were still without eggs. By 5th December 
very few nests were without eggs. On 6th December, again in the same locality, 
the majority of the sitting birds were males, showing that the first change-over 
had taken place. 

The eggs are large and white, without gloss, often having a little pale 
pinkish-brown blotching indiscriminately over them. This faint pigmentation is 
of a scaly nature and not deeply embedded in the shell. It quickly fades and flakes 
off and is not comparable with the deep pigmentation found on the eggs of the 
wandering albatross and on those of the mollymawks. 

Of fifteen eggs weighed, the heaviest was 16-5 ounces and the lightest 13-25 
ounces. The average weight was 15 ounces. 

The following are the measurements (centimetres) of the fifteen eggs weighed: 
Pee i 5 XS TES X 7.35) 12.85, x18.2, 12.6% 7.8) 12.2% 7.45, 12.95 x 7.8, 
Pemear7o5 12-05 X 7.0, 12.5 X 7.85, 12.0% 7.0, 12.75: x 9.1,.12.65.x 8.1, 12.85, x 7.8, 
13.0 X 7.95 The average of the fifteen eggs was 12.65 x 7.85. 

The incubation period is almost exactly 79 days, data on this aspect being 
presented in the section cealing with the history of the colony (p. 27). In order 
to obtain the exact incubation period of royal albatrosses on Campbell Island, a 
bi-daily visit was paid to the “Colony” and the exact half day was ascertained in 
which the eggs of ringed pairs of birds on marked nests were laid. Similarly, the 
bi-daily visits were repeated later in the season, and the half day in which the chicks 
were hatched was obtained. 
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For some days before it breaks out of the shell the chick can be heard “peeping” 
inside the egg. Examination of eggs at this time usually, but not always, discloses 
a tiny hole broken through. It is several days before the chick is clear of the egg. 

In 1943 the first chick heard peeping inside an egg was on roth February when, 
of six “test” nests examined, it was the only one heard. All other eggs were un- 
chipped. On the 13th February two of the six eggs were still unchipped, one being 
found later to be infertile. Of the other four, one egg was broken open with the 
chick struggling to get out, the parent obligingly standing and allowing the scene 
to be witnessed. The chick struggled periodically, making convulsive movements 
of the whole body. The right leg, right wing and the beak were protruding. Another 
egg was chipping, another chick was breaking out, and the fourth egg was lying 
broken outside the nest with the chick gone. It had almost certainly been taken 
by a skua-gull (Catharacta antarctica). 
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By 20th February of each year, most of the chicks on the island are hatched, 
only some late-breeding birds being without young at this time. 

Archey (1923), quoting Manson, who was in charge of the sheep station on 
Campbell Island at the time of his visit in 1923, states that the first chicks were 
hatched on 3rd March of that year. This seems a very late date and the measure- 
ments and description of plumage of young birds taken on the nest by Archey 
on 28th March agree with the writer’s tabulated measurements and description of 
chicks between six and seven weeks old, and place the hatching date in mid- 
February. Reischek (1889) stated that nearly ali Campbell Island chicks are hatched 
by the end of January. This date is at least a fortnight earlier than the writer has 
ever knowns chicks to be hatched on the island. 

Dr. R. A. Falla has supplied the writer with some details of the hatching dates 
for Enderby Island of the Auckland group for 1943. He states that there were 
definitely none hatched on 15th February and apparently none on the 21st. The 
first chick, already two or three days old, was found on the 23rd, whilst three 
other marked nests in the vicinity had not hatched. One chick hatched about the 
27th, and the other eggs disappeared. Mr. E. G. Turbott has supplied additional 
information for 1944. He recorded for the 26th February that an adult was sitting 
on a relatively small and unformed nest, with a chick aparently just hatched, at 
4 pm. The down was damp and fragments of she!l and egg membrane were fresh 
and still in the nest. 

The above information shows that the albatrosses of Otago Heads lay about a 
fortnight earlier than those on Campbell Island, that the Enderby Island birds had 
laid in 1840, at least, towards the end of November and in early December, and 
that the first week in December sees the peak of egg laying on Campbell Island 
each year. Similarly, the hatching of Otago chicks 1s correspondingly earlier than 
that of Campbell Island albatrosses. 

The guard period for parents covering chicks lasts almost exactly five weeks 
from the date of hatching, the parent birds changing over as when incubation was in 
progress (Fig. 5). The change-over takes place at irregular intervals, due largely 
to climatic conditions and undoubtedly also to the availability of food supply. 
Table Ifl shows the number of days each bird of a mated pair sat during the 
commencement of incubation and at and after the hatching of the chick. The longest 
period for one bird was by the female at Nest 46/2, this bird remaining on the 
nest for fifteen days before being relieved. A most interesting observation at this 
nest was the fact that even on the fourteenth day this female was still regurgitating 
food for the chick. The shortest period was only two days. Of 79 observed sitting 
days for five birds, females sat for 48 days and males for 31, the average being 


64 days per bird (Table III). 


FOOD AND FEEDING 

Other than a few supplementary notes, little can be added to Richdale’s descrip- 
tion of the teeding process. His findings cover most of the observations made on 
Campbell Island birds. 

Until the chick is able to walk about, it remains seated on the nest whilst being 
fed, rising back on the tarsi as its vigour increases. During the guard period the 
parent rises and uncovers the chick many times during the day. The chicks always 
repose with the head towards the parent’s tail, but, if wanting food, turn round 
and nibble at the parent’s beak. No outcry is made in the early part of a chick’s 
life, although later they are very noisy when in.portuning for food. To feed the 
young chick during the guard period, the parent simply reaches down to meet 
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the chick and food is regurgitated and fed in the normal manner. Once the chick 
is able to leave the nest, the food is taken whilst standing or, perhaps, with only 
a slight crouching. The parent about to feed a chick crouches forward whilst 
regurgitating the food, rising to its feet as the food is about to be delivered (Fig. 9). 

Richdale was puzzled to know how a chick could tell when larger pieces of 
food were coming from the parent. Observations at Campbell Island lead to the 
belief that, as the chick is exerting opening pressure on the parent’s mandibles, 
it only requires the parent to open them a little wider, in order to pass larger 
pieces, for the chick’s mandibles automatically to gape wider. 

The food known to be fed to chicks on Campbell Island in the earlier. part of 
their lives is fish. Only a short time before the chick’s departure is squid known 
to be given in any quantity. It is only at this latter time that the disgorged castings 
containing the horny beaks are found. It seems most likely, however, that squid 
is fed to chicks probably during the whole of the time they-are fed, for the hard 
horny beaks have been found in the stomachs of mollymawk and sooty albatross 
chicks at an age corresponding to an early period in a royal albatross chick’s life. 
This raises the point that the beaks may be retained in the stomach of the parent 
and net regurgitated with the semi-liquid food fed to young chicks. On the other 
hand, it is also possible that the beaks are given with the food, for we have no 
knowledge of the length of time they are retained in the stomachs of birds before 
being ejected. 

With so many albatrosses breeding on the island, spilt food is often found 
unless skuas or other gulls note its presence first. Fish are not known to be very 
plentiful in waters about the island and it is surprising that albatrosses obtain so 
much. With their wonderful powers of flight, however, they must cover tremendous 
distances in a few days, even going far to the north in search of food. Dr. R. A. 
Falla has told the writer of his finding of fish-heads, taken to be those of blue cod 
(Parapercis colias), alongside the nests of the shy mollymawk (Thallassarche cauta) 
at the Auckland Islands. 

On Campbell Island on many occasions between the hatching date of the 
albatrosses in February and the September following, fish remains have been found 
alongside nests. Whole fish-heads, fish flesh and bones, spiny material like fins, 
and even an almost complete skeleton have been collected. On 2nd June, 1945, 
when the chick at Nest 45/3 was about to be measured, an adult was noted sleeping 
nearby. It was ascertained later that it was a parent of the chick on this nest, the 
female A.215. The chick had just been fed and was replete, and the adult started 
off when approached to make sure of the leg ring and number. Just prior to its 
capture it stopped and vomited a fish head with part of the backbone still attached, 
about 3 pounds weight in all. The head measured 29 cm. in length, by 10:5 cm. 
in depth, and has been identified by Mr. A. W. Parrott. of the Canterbury Museum, 
Christchurch, as belonging to a species of Notothen:a, probably N. colbecki 
Boulenger. 

Mr. Parrott also examined some of the other fish remains collected, but found 
them too fragmentary for positive identification. In one lot of material, found 
together, were the harder parts of gills and branchiostegals of what is believed 
to be a species of Notothenia, and an unidentifiable skull of a different species. 
Another sample contained red fins and spiny material, and, as this colouration 
has been noted on Notothenia. colbecki, they probably belonged toa fish of this 
species. 

The first sign of squid remains by a nest was noted in July of 1943, when a 
single large black beak was collected. This could, of course, have been ejected by 
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an adult. During late September, during October and in early November, huge 
pellets of squid beaks enclosed in a dark-green membranous matrix are found each 
year. These are undoubtedly ejected by chicks. The interesting features are that 
no squid remains are found early in the season and the preponderance of fish known 
to be fed in the first five months of the chick’s life. 

Chicks which have been handled from hatching onwards for weighing and 
measuring seldom vomit when approached closely or touched, but unless very empty, 
any other chick will when too closely approached. No really solid food is thrown 
up, but an oily vomit of thin consistency and varying in colour from almost clear 
to deep orange. The individual characters of chicks handled varied considerably, 
some always quiet, whilst others were quite the reverse. The latter struggled and 
vomited despite the utmost care when being weighed and measured. It was found 
that a rubber band slipped over the beak provided only temporary annoyance to 
the bird, and prevented it from vomiting and provided protection to the operator. 
The quantity of food given to a chick varies according to season and requirement. 
Very few chicks were weighed before and after a meal, but some weights were 
obtained. The largest recorded meal weighed three pounds and was given in early 
October, the smallest three-quarters of a pound in late July. Reference to the graphs 
of weekly weighings (Fig. 6) shows that huge meals must be given at times. The 
greatest weight reached by a male chick was 32°5 pounds by bird A.3.in mid-August, 
1942. No female chick ever reached this weight and the highest figure recorded for 
a female was attained by bird A.6, which reached 27 pounds at the end of July 
of the same year. 

Chicks receiving food must, at times, reach a point of satiety, for they will 
turn away from a parent obviously willing to regurgitate more if required. The 
number of regurgitations varies and adults have been seen to feed a chick with 
only three, whilst in one instance, the chick demanded more after the twelfth! 

The theory propounded by some earlier writers that chicks are deserted by the 
parents, and have to undergo a period of fasting before they can fly, has no founda- 
_ tion in fact, as Richdale has already shown. The graph (Table IV) of the weekly 
weight of the chick A.28 of 1943, for instance, shows clearly that it was fed until 
a few days before it departed. Chick A.223 in 1945 was hatched late in the season 
and did not fly until 6th December; it was fed almost to the last day. It is shown 
(Table ITV) that there is a decline in weight some time before departure, but, as 
chicks are fed, smaller meals must be given. Frequently, too, parent birds have been 
noted to visit the nest after the departure of the chick. 


MOU Te vAN Da PARIS leks 


Body moult in adults seems to commence during the last few weeks of incuba- 
tion or during the first weeks of the guard period (Fig. 4), this being the only 
time that any feathers are found in quantity. No discarded primary feathers were. 
found nor were any birds seen which seemed to be without them. Moult is evidently 
a very gradual process and necessarily so in a bird which spends so much time 
in the air. 

Albatrosses spend much time preening themselves when on land. A sharp “clop” 
of the beak is given just prior to the beak being run through the plumage. 

Royal albatrosses are afflicted with numerous external parasites. One parasite, 
a tick which becomes distended with blood until it reaches the size of a pea, is 
particularly troublesome to chicks. Should the afflicted bird succeed in removing 
the bloated tick, usually from the head or neck, blood flows freely and stains the 
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beautiful white plumage. To reach affected parts on head or neck an albatross 
stretches out one wing and passes the foot on the same side over the top. 

Feather lice of two kinds are found. A long one, rarely found, inhabits the 
plumage under the wing. A short one is found all over the body, but is more 
commonly seen about the head and neck. 

The identification of the above-mentioned parasites will be included in another 
paper, by another author, in this series. 


WEEKLY SDESCRIP TION OF CHICKS 


The following is a summarised statement of the principal events which take 
place week by week from hatching to departure of royal albatross chicks. Observa- 
tions are based on records taken by the writer in 1942, 1943 and 1945 when chicks 
were weighed and measured weekly. The writer has also used information collected 
by the first coast-watching party on the island in 1941 and that obtained by the 
party in occupation in 1944. 


As most chicks are hatched on Campbell Island between the r4th and a2rst 
February of each year, this period is taken as the first week. If this summary is 
used in conjunction with the graphs and table of weights and measurements, it 
should be possible to determine fairly accurately the age, and possibly the sex, of 
any chick in the field or as a skin in a collection. 


Week 1: Chicks hatched. Primary down. 

Week 2: Late chicks hatch out. Down on chicks elongates. 

Week 3: Secondary down becomes noticeable on head and lores. Eyelids take a 
pinkish tinge. Egg-tooth still adherent. 

Week 4: Down on wings and tail takes on a sooty appearance. More secondary 
down noted on head, the primary down showing as tufts at the ends of 
the secondary. An area around the lores becomes bare and bluish-grey 
as is the base of the lower mandible. Egg-tooth is dropped off. Parent 
birds still in charge. 

Week 5: Guard period ends this week, except for late chicks. Wing-tips losing 
primary down. Eyelids darkening slightly. Secondary down on top of 
head commencing to develop into a “crown.” 

Week 6: Crown becomes more distinct. Bare skin around the lores bluish-grey 
and becoming minutely dotted with secondary down. Eyelids darkening 
still more. Down over wings and tail now very sooty. 

Week 7: Crown well defined now. Eyelids grey to dark grey. Bare parts of lores 
thickening now with down. Primary down coming off body. 

Week 8: Eyelids greyish-brown and, in some cases, almost black on inner edges 
and shading to dark bluish-grey on the outer. Neck clearing of primary 
down. 

Week 9: Earlier chicks almost clear of primary down. Beak takes on a pinkish 
tinge and feet darken to bluish-grey. 

Week 10: Most chicks clearing primary down off body. Lores showing little or no 
bare skin now. Chicks commence to leave nest and gather fresh bedding. 

Week 11: Primary down remaining only as tufts on ends of body down and, in a 
few cases, on the neck. Eyelids now almost wholly black. 

Week 12: Little signs of primary down. Some chicks still with a few tufts adherent. 

Week 13: Complete secondary down (Fig. 6). Feathers present under down. 

Week 14: Feathers under down show on windy days. 
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Week 15: 


Week 16: 
Week 17: 
lVeeR 18: 
Week 19: 
Week 20: 
Weck 21: 
Week 22: 


Week 23: 


Week 24: 


Week 25: 
lVeck 20: 
Week 27: 


Weck 28: 
Week 29: 
Week 30: 


Week 31: 
Week 32: 


Week 33: 


Feathers of wing coverts. coming through down. Feathers present under 
down on radial and humeral flexures. No sign of primaries. Feather 
sheaths becoming noticeable about nests and attract rats (Mus norvegicus). 
Rats burrow under nests at times but do not worry chicks at all. 
Discarded feather sheaths about nests in large numbers. Feathers on radial 
flexures almost through down. No sign of primaries, but under-down 
thickening in this area. 

Feathers under down on back show in wind. Fine white feathers appear 
on lores. Chicks able to stand erect, but shuffle along on the tarsi when 
moving about. 

Feathers. on both radial and humeral flexures through down. Area of 
wing coverts increases. Belly feathers show in wind. Some chicks leave 
nest and occupy a shallow structure of their own construction nearby. 
Crown reaches maximum development. 

Feathers noted under down on head. Eyelids now jet black in advanced 
chicks, brownish-black in others. 

Feathers through down on back and belly. Primaries just appearing under 
down. 

Feathers appear through down on top of head. Primaries through down. 
Chest feathers shown through on some chicks. Whole of lores now 
covered with minute feathers. Wing feathers and coverts showing more 
prominently (Fig. 7). 

Crown feathers well through and tail feathers showing. Primaries elongat- 
gating as are feathers on lores. Wing feathers and coverts clearing of down 
which persists in many cases as tufts adherent to tips of feathers. 

Head feathers becoming well exposed. Lores more prominent. Feathers 
on wing and back exposing further and almost entirely free of down. 
Feather areas of wings, shoulders and backs increasing steadily. Back 
now feathered right across. “Mottled” feathers appear on crowns, numer- 
ous o2 females, sparse on males. 

Head now almost clear of down, only tufts remaining at base of upper 
mandible and sometimes over eyes. 

Body plumage exposing further. In well-advanced chicks the only down 
remaining on wings is a tuft at the junction of radial and humeral flexures. 
Down clearing further. No further increase in’ tarsal measurements of 
advanced chicks (Table V1). 

Feathers on thighs through down. Down disappearing off belly. Chicks 
commence trying wings and walk about in an erect posture. Toe measure- 
ments not increasing in well-advanced chicks (Table VII). 

Body down still disappearing steadily and barred feathers show through 
on rump. Only back of head, neck and chest (occasionally belly), still 
fully clothed in down. 

Belly clear of down in almost all chicks. Chest still well coated although 
in some chicks the chest is bare and the belly well coated. Late chicks 
still with tiny tufts of down on wing joints, 

Back of head and throat clearing of down. Chest down coming off. 
Back of neck clearing. Black lateral line commencing to show faintly 
on beaks. 

Almost complete juvenal plumage. Small tufts of down on foreneck and 
chest, occasionally on belly. 
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Week 34: Farthest advanced chicks in complete juvenal plumage. Chicks trying 
wings extensively and jumping off ground in efforts to fly. 

Week 35: Complete juvenal plumage for many chicks. A few very early or well 
advanced chicks attain flight and take off for the open sea. A few such 
birds noted in sheltered harbours or on the lake at Monument Harbour. 
Other chicks manage to hover above the nest in strong winds. All chicks 
trying wings extensively. 

Week 36: Almost all chicks in complete juvenal plumage (Fig. 8). Many depart. 

Chicks not so well advanced are still seen with tufts of down adherent. 

Week 37: Very few chicks left now, fully 80 per cent. having departed. 

Week 38: Only an odd chick noted about the hills and fully 99 per cent. have gone. 


PRSTORY. (OF SHES ROYAL ALBATROSS -COLONY 


Lyatit-St. Cot SappLe, CAMPBELL IsLAND, 1943-44—45-46 


This nesting area, referred to in this paper as the “Colony,” was chosen because 
of its easy access and short distance from the camp on the island. It covered approxi- 
mately eleven acres and only birds nesting within the area were intensively studied 
(Fig. 10). Every bird was ringed and each nest marked with a peg on which was 
fastened a galvanised strip of metal. On this metal was stamped the number of 
the nest preceded by the last two figures of the year. Thus 43/1 is Nest 1 of 1943. 
Many birds nesting outside the colony were examined to see if any ringed ones 
had strayed or changed their position in their next breeding season. None were 
found. 

The year in which the chick was hatched is the one used descriptively. The 
courtship of the adults, laying of the egg and part of the incubation period, of course, 
took place towards the end of the preceding year. 


Season 1943 

Nest 43/1: Birds ringed, A.7 male and A.13 female. Egg felt cold 27/2/43, at 
which date almost all other chicks in the colony were hatched. Probably 
infertile. On 6/3/48 nest found deserted with broken egg lying outside. 

Nest 43/2: Birds ringed, A.8 female and A.14 male. Chick heard peeping inside shell 
on 10/2/43, but shell unchipped. On 13/2/43 chick coming owt of shell. 
20/2/43 measurements commenczed. 27/2/43 female A.8 walking around 
near nest and chick dead, partly plucked, and lying outside of nest. 
Probably taken by a skua. 

Nest 43/3: Birds ringed, A.g female and A.15 male. Chick’s beak through the egg 
on 17/2/43, but chick dead. Egg replaced to see how long parents would 
carry on covering it. 20/2/42 nest deserted and egg devoured by skuas. 

Nest 43/4: Birds ringed, A.1o male and A.16 female. Egg chipping 13/2/43. Chick 
out of shell and about two days clear on 17/2/43. Measurements of chick 
commenced 20/2/43. Chick fully grown and left nest about 18/10/43. 
Ringed A.27, a female. 

Nest 43/5: Birds ringed, A.25 male and A.26 female. Chick pecking its way out on 
20/2/43. Measurements commenced 27/2/43. Chick departed about 
1/11/43. Ringed A.29, a female. 

Nest 43/6: Birds ringed, A.11 male and A.17 female. Chick breaking out of egg 
13/2/43. Chick out of egg, but still unable to lift head on 17/2/43, 
probably only one day out. Measurements commenced on 20/2/43. Chick 
departed about 16/10/43. Ringed A.28, a male. © 
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Nest-43/7: Birds ringed, A.12 female* and A.18 male.* Male on nest on 13/2/43 
with chick gone and broken egg lying outside nest. 


* These two birds were sight-sexed wrongly. See later years. 


Season 1944 

All new mated pairs breeding in the colony were ringed and the nests pegged 
before the writer left the island in January of 1944. On his return to the island in 
1945 he was informed that all birds in the area successfully reared chicks, but it 
is questionable as to whether A.15 and A.g succeeded or not (see Nest 45/5 of 
season 1945). 
Nest 44/1: Birds ringed, A.202 male and A.201 female. 
Nest 44/2: Birds ringed, A.203 female and A.204 male. 
Nest 44/3: Birds ringed, A.205 male and A.206 female. 
Nest 44/4: Birds ringed, A.207 female and A.208 male. 
Nest 44/5: Birds ringed, A.209 female and A.210 male. 
Nest 44/6: Birds ringed, A.211 female and A.212 male. 
Nest 44/7: Mated pair, A.g and A.15 of 1943, nesting about two chains to north-east 
of site of that year. 


Nest 44/8: Mated pair, A.8 and A.r4 of 1943, nesting one chain to north-west of 
site of that year. 

-Mated pair A.12 and A.18 not located this season. An adult female ringed on 
the left leg noted in the vicinity of Nest 43/1 of 1943. First seen.on 2/11/43 and 
often sighted later and stopping on the ground for three to four days at a time. 
Captured and examined on 28/12/43 and found to be the female A.13. No sign 
of the mate A.7 and the female did not mate with another bird or construct a nest. 


Season 1945 


Nest 45/1: Mated pair, A.13 and A.7, nesting within a few chains of the 1943 nest 
and close to where the female A.13 appeared last season. Chick already 
hatched when nest examined on 24/2/45. Weighing and measuring com- 

- menced 3/3/45. Chick departed on 6/10/45. Ringed A.222, a female. 

Nest 45/2: Male bird ringed A.213 and mated with the female A.16 of the 1943 
season. The 1943 mate of A.16, A.10, is now mated with A.18 also of 
the 1943 season. Weighing and measuring of chick belonging to the 
birds A.213 and A.16 commenced 3/3/45. Chick departed 6/12/45. 
Ringed A.223, a female. 

Nest 45/3: Birds ringed, A.215 female and A.216 male. Weighing and measuring of 
chick commenced 3/3/45. Chick departed 20/10/45. Ringed A.224, a 
female. 

Nest 45/4: Birds ringed, A.217 male and A.218 female. Weighing and measuring of 
chick commenced 3/3/45. Chick departed 3/11/45. Ringed A.221, a male. 

Nest 45/5: Birds A.15 and A.g, mated pair of the last two seasons, nesting five 
chains to the east of last season’s site. Lost chick shortly after hatching. 
It is extremely doubtful that this pair reared a chick last season; certainly 
the old nest showed no sign of trampling down nor were there any signs 
of “play-nests” which chicks usually construct when they leave the 
original structure. It is of interest to note that this is the third year in 
succession that this pair have been known to try and rear a chick about 
the same area. 

Nest 45/6: Mated pair, A.r1 and A.17 of 1943 season, nesting less than one chain 
to south of the site of that year. Lost their chick shortly after hatching 
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Nest 45/7: 


Nest 46/1: 


Nest 46/2: 


Nest 46/3: 


Nest 46/4: 


Nest 46/5: 


Nest 46/6: 


Nest 46/7: 


and left the colony. On 7/3/45, the female A.17, very lame, was found 
in the vicinity of this nest. The whole leg was almost doubled in size 
and it seems certain that the bird sustained an injury when alighting. 
The injured bird was carried to the top of a nearby ridge and released 
in the hope that it would be able to take off when the wind suited. It 
was not seen on subsequent visits. 

Birds A.1o and A.18 mated and nesting, but lost their chick shortly 
after hatching. A.18 was the only one of this pair seen by the writer, 
the members of the 1944 party informing him of the leg-ring of the mate. 
According to the details kept of all ringed birds, both A.to and A.18 
should have been males! Reference to the writer’s journal, however, 
showed that when ringing the mated pair A.12 and A.18 in 1943 he 
was puzzled as to which was the male and which the female when 
using the plumage as a sexual character. In young birds the preponder- 
ance of white feathers so characteristic of the wings and wing coverts 
of males is not so pronounced as it is in older ones. It is evident that a 
mistake was made with the original sexing of A.12 and A.18. 

It will be noted that the female A.16, mate of A.10 in 1943, is now 
mated with the male A.213. A.16 is undoubtedly a female and no 
explanation can be given for her changing mates. The bird A.12 has 
not been seen since 1943. 


Season 1946 
Female A.201 of 1944 season mated with an unringed male later ringed 
A.366. Found on fresh egg 30/11/45. Nest found empty and deserted 
1/1/46. 
Unringed female laid egg between 8.30 a.m. and eS p-m. of 2/12/45. 
Mate also unringed. Birds ringed later A.359 male and A.358 female. 
Egg chipping 15/2/46 and chick clear of shell on 19/2/46. Incubation 
period 79 days. 
Female A.8 and male A.14 back again and nesting within half a chain 
of the nest used in 1944. Egg laid between 8.30 a.m. and 6.30 p.m. of 
2/12/45. Egg chipping on 16/2/46 and chick clear of shell on 19/2/46. 
Incubation period 79 days. 
An unringed pair of birds later ringed A.357 male and A.356 female. 
Egg laid between 8.30 a.m. and 6.30 p.m. on 3/12/45. Egg chipping 
on 16/2/46. Chick clear of shell on 20/2/46. Incubation period 79 days. 
Another unringed pair later ringed A.365 male and A.364 female. Egg 
laid between 8.30 am. and 6.30 p.m. of 9/12/45. Egg chipping on 
21/2/46 and chick just clear of shell at 6.30 p.m. on 25) aA Incubation 
period almost 79 days. 
Unringed female laid egg between 8.30 a.m. and 6.30 p.m. on meee 
Pair later ringed A.362 female and A.363 male. Egg later holed by a 
skua gull. 
Another unringed pair later ringed A.361 male and A.360 female. 
Egg laid between 8.30 a.m. and 6.30 p.m. on 9/12/45. Egg chipping 
on 24/2/46 and chick clear of shell on 27/2/46. Incubation period a 
little over 79 days. 


It had been confidently expected that a larger number of birds would nest in 
the colony this season than the seven pairs which did so. With so many newly 
ringed pairs successfully rearing chicks in 1944 it was rather surprising that only 
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one bird, the female A2o1, should return and then be mated with an unringed bird. 
No ringed birds were found outside the colony, or, indeed, anywhere else on the 
island, although, of course, not all nests could be examined. 

The mated pair, A.8 and A.r4, returned again after their year’s absence and, 
as shown on the plan, now have a group of nests in a very small area. 

Two old males, A.tr and A.15, were about the colony for days at a time in 
the courting season and even after other birds had commenced incubation. Their 
respective mates, A.17 and A.g, never appeared and the males made no attempt 
to court or breed with other birds. It is possible that A.17 succumbed as a result 
of the injury received about March of 1945. 


SUMMARY 


The best season experienced by the birds in the colony was in 1944 when, with 
the almost certain exception of the mated pair A.15 and A.o, all successfully reared 
their chicks. In all other years the usual approximate 50 per cent. mortality occurred. 

Normally, change of mates does not seem to occur very often, although it must 
be admitted that the numbers dealt with in the colony were small. One definite 
change of mates did occur for no apparent reason, the birds A.1o and A.16 separat- 
ing and mating with other birds. A.12 and the unknown earlier mate of A.213 
(the original mates of the present partners of A.10 and A.16) may have died, but 
this does not explain why A.1o and A.16 should have separated. Even the loss 
of a mate seems to prevent the birds breeding for at least one season as witness 
the bird A.13 and the two old males A.11 and A.17 in 1946. 

Orte is almost inclined to assume that the changing round of mates of pairs 
and the non-return of mated pairs to the colony takes place among the younger 
birds. Only observations on larger numbers and over a lengthy period will give 
enough evidence for the support or rejection of this theory. 

The party in 1941 ringed about 4o young birds in the vicinity of the colony 
and all the chicks reared during the writer’s observations have been ringed. Not 
one young bird carrying a leg ring -has ever been seen about the colony or, indeed, 
anywhere else on the island to date. About 350 other juvenile birds have been 
ringed on other parts of the island and of these, too, no sign has been seen. The 
rings are of either aluminium or copper bearing a stamped notice of return and a 
serial letter followed by a number. The writer would appreciate the return of any 
ring found, 
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